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Course Specification of: Optical Mineralo
General information about the course J_all (e 4alall Cila glaall
1 Al aul Optical Mineralogy / ¢taall & pay
Course Title
) dad g jaal) 3y GEOS224
: Course Code and Number
Credit Hours 3aaiall cileLad) sy
3 ohall Baaiaal) cle lud) Ol palaa | (Aas G/ jla i Tot;ﬂ‘
’ Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 3
4 o ) Jacl) 5 (5 giaaal ) Jadl) — AN (g ghual)
: Study Level and Semester
5 (29 Of) odall ARl cilathaial) Odaall gyl ale
) Pre-requisites (if any)
P (@i Of) Aabaal) cillial) 2y
’ Co-requisites (if any)
A AL Gy ) el ) B.Sc. in Geoscience — 4l gall aghall () gl
7 | Program(s)in which the course is offered ol g Asisal) 3 g ) gl eilSy
B.Sc.in Mineral Resources and Rocks
A (i Aad Arabic/English g [ e
8 Language of teaching the course
o Al ) Al Semester (rhad
: Study System
14 8l Gl 8 slatia daala — dgaphal) 3)) gall g J g i) 48
: Location of teaching the course Faculty of Petroleum and Natural Resources — Sana'a Un.
11l JJ“‘QM‘JA(J)&A?&A‘ gai..\ﬂ\ éJLh_é
: Prepared by
) Date of Approval
Course Description _ial ciay
A5yl ) el Caag Al ) ) Rl Caay
Initial concepts of light, the nature of light, | <Uaiicd (Juiw ¢ sil8 cp gulall dagda ¢ ¢ gudall 4 g¥) aaLial)
Snells law, polarization of light, and polarized | J#*as gsial) Juus) hliiudd) jeaalls « s gl
microscopy.  Double  refractive index and | oalsd Abkiall Bl s gal s s h"‘:‘{ﬁﬁ""‘s‘?‘
refractive  index.  Isotropic and  anisotropic | <4 calalll . jsaal Ll saall Al B da)
. . . . saal) Ly jeaall dalal calaall (pal @Al Aaal
media. The three dimensions, mono-axial and e T T
bi-axial. Optical properties of mono- and bi- | $72% 43 Akhial Jdi) Lylaladiul s Ladl) cla sl
~axial. Lptical props ) | 5 T iy el Ay jsad) el caadll 3
axm_;ll minerals. Blrefrlnggnce color chart e_md 5 daania g Bajia cileal) aiad Al olaall JLSE
the_lr uses. Ov_erlappln_g shapes. OptICZ_i| L ol g L oS5 il (adiiu
orientation in  single-axis and  double-axis
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minerals. Describe the textures and shapes of

minerals. Study the properties of minerals

individually and aggregated, and extract the

environments of geological formation.

Course Intended Learning Outcomes (CILOs) Jiall ahd cila j3s

:After completing the course, the student will be able to || ) L& 108 calUall ¢ 0 i g ) J8al) dad 43 (e £ LN day

al. | know theories and methods for describing 4 pad) 3 3] ae Jalalll | - a1
and identifying minerals

a2. | Identifying the minerals and their optical 4 padl lpailad 5 bl o cajaill | — a2
properties

bl. | Determining the mineral formation Led gyl 5 oladdl o588 iy e ayaill | =1
environments and their geological REENPPEEN]
conditions.

b2. | Determining the economic importance of ALty Gl cld paladl e Goopail) |- b2
the minerals.

cl. | Interpreting the extracted data from bl il o A (e Gl cllasal) jewdi | -l
studying minerals under the microscope. g ySaall i

c2. | Study and identification of minerals in the diall i lgle Capaill 5 palaall Al 0| - €2
field.

dl. | Writing scientific reports. Asalall el alS | - dl

d2. | Discussing data and information with Opaidall ae i) 5 Cllad) dddlie | - d2
specialists.

r7al_all alail) il e a8l alad il Aie dag) ga

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

SR (e 53 geaial) bl il A

(Course Intended Learning Outcomes)

Zebi_yl) (e 83 galal] alail) cla e
(Program Intended Learning Outcomes)
(i 1 e B LS malipl) Cla e paes 1iS3)

know theories and methods for describing

al A .
and identifying minerals

A2 The ability to convoy with modern
technologies

o Identifying the minerals and their optical
properties.

Applying scientific knowledge in
various fields of science and technology

Determining the mineral formation
bl | environments and their geological
conditions.

The ability to write scientific and
B2 | technical reports.

Determining the economic importance of the
b2 | minerals.

Discussion and reflection on the
components of science and their nature
and its relationship to scientific research

Interpreting the extracted data from studying

cl . .
minerals under the microscope.

The ability to apply the logical and
C3 e
scientific concepts on research works.

c2 | Study and identification of minerals in the

The ability to analyzing and interpreting
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field.

the data scientifically.

Writing scientific reports.

The ability to utilize the modern

dl D1 . ..
technology in communication.
Discussing data and information with Applying the concept of work group
d2 | specialists. D2 | with people of different field of

sciences.

Alignment of CILOs to Teaching and Assessment S

o g&l) g aleil) g andail) cibiad) iy alail) s 3 dag) ga

trategies

First: Alignment of Knowledge and Unde rstandi

sad o8l 5 alail) g asteil) i) Sy (agdl) g i jlaall) ) jEal) aled il e dag) ga 2Y g

ng CILOs

i) 28 pall /) iy i
Knowledge and Understanding CILOs

alail) g andl) Al i)

Teaching Strategies

s8] L i)
Assessment Strategies

a1l - | know theories and methods for -Board

describing and identifying minerals -Web-sites (video)
a2 - | know the relation between the -Lectures

minerals and the environment -presentation

- Reports
- Mid-term exam
- Final exam

Second: Alignment of Intellectual Skills CILOs

s 58 g G il i) Ay (A Al < jlgall) ) jRall abad Cila e dag) ga (Ll

;\.'ﬁhﬂ\ G lgead) /) 8al) il A
Intellectual Skills CILOs

alail) g adail) i)y

Teaching Strategies

2 3501 A i
Assessment Strategies

of the identified minerals.

b1 - | Analyze and assess  minerals | -Board
qualitatively and quantitatively. -Web-sites (video)

b2 - | Construct several geologic | -Lectures
information to confirm the existence | -presentation

- Discussions
- Mid-term exam
- Final exam

2 8 9 a5l A iy (Aaleal) 5 Aigral) il jlgall) ) Rall alesi il jiie Aag) ga s EIG
Third: Alignment of Professional and Practical Skills CILOs

Llaal) g Ligal) i jlgal) /) Al Sl A
Professional and Practical Skills CILOs

alall g adail) Al yiu)

Teaching Strategies

) Ll
Assessment Strategies

cl- | Report on the investigated data
using appropriate technique.

c2- | Solve problems using arange of

approaches.

-Practical tests.
-Discussions

- Reports
- Mid-term exam
- Final exam
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2 5810 g G i) A iy (Aalad) il jlgall) sl e il e dag) g slayl
Fourth: Alignment of Transferable (General) Skills CILOs

s A Cla A plail) g aalail) dand) i) 5511 A i)
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | Think independently and solve
problems on scientific bases. -Discussions - Reports evaluation
d2- | Apply scientific models and tools | -Work groups - Mid-term exam
effectively. - Final exam

Course Content __dall 5 siaa

Theoretical Aspect bl cilall cile g ga

Sy 5 KXY alelad) )
i | | | o | | 22
Order | topic List / Units Sub Topics List O’;ll\ll\rzt;egs STI(EE: J(gﬁg;-;‘
R 1 i\ e

Lladl) clelud) § aula) 2
Number of Weeks /and Contact Hours Per Semester

Practical Aspect (if any) (©aa g Of) lead) Cle gun gal)

- - " - Luiﬂ LK< e L)
o iy / Gl /Aland) G ladly O of | Aladl) [ A e i s
Order Practical / Exercises/ Tutorials topics Weeks Contact Course ILOs
Hours
1 | Using Optical Microscope 1 3 al,a2,bl
2 | Optical properties of silicate minerals 1 3 a2,b1,b2
3 | Optical properties — Polarized light 2 6 al,a2,bl,b2
4 | Optical properties — Cross Nicole light 2 6 a2,b1,b2,cl
5 | Optical minerals identification 2 6 bl,b2,cl,c2
6 | Mid-term exam 1 3 b2,c1,c2,d1,d2
7 | Optical mineral textures 2 6 b2,c1,c2,d1,d2
8 | Optical minerals classification 1 3 b2,c1,c2,d1,d2
9 | Optical mineral nomenclature 1 3 b2,c1,c2,d1,d2
10 | Final exam 1 3 b2,c1,c2,d1,d2
Aladl) cilelad) g aba) Jlaal 14 42
Number of Weeks /and Contact Hours Per Semester
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Teaching Strategies aiaill 5 auleil) il i)
= Interactive Lectures

= Self-study,

= Laboratory (practical classes) sessions.

= Searching topics on web sites

=  Field Trip.

Tasks and Assignments il g i)

? el gt el Gllp g | | M e |l clasd
No Assignments/ Tasks (sl g2 Mark | WeekDue | CILOs (symbols)
Participation 10 | weekly al,bl,b2ci,c2
2 | Quiz 10 | we,w12 al,bl,b2cl,c2
[ Total Score 4a 2 Jlea) [ 20 | | |

Learning Assessment alill auss

i Aol Ao ?SuS“ [ EL Y
oo -
! L) i 8",,,‘ KA.JJS\ u&;ﬂ.ﬁﬁn CILOs (symbols)
No. Assessment Tasks Week | Mark | proportion of
due Final
Assessment
~lad<al) ¢ ddaisl) W3, al,a2,b1,b2,c1,c2,d1,d2
1 SalSEl 5 2y wr, | 10 | 10%
Tasks and Assignments W10
2 Quiz (1)2ss W6 10 10% al,a2,bl,b2,cl,c2,d1,d2

Jualdl) Chai i) al,a2,b1,b2,cl1,c2,d1,d2

3 Midterm Exam we 20 20%
4 Quiz (2)358 W12 10 10.9% | al,a2,b1,b2,c1,c2,d1,d2
(o) Joadl) &g s al,a2,b1,b2,c1,c2,d1,d2

> Final Exam (practical) Wi4 50 50.%

Total ) 100 | %100

Learning Resources akill jilas
(o8 aly Ol )y (DS anl ¢ il A« gl aul) APA A caus aal ) 55
Required Textbook(s) (s o8 235 Y) duwi 1) gl sall
NESSE, WILLIAM D. 1991. Introduction to Optical Mineralogy; Oxford University Press.
Brittani D. McNamee and Gunter, Mickey E. Mineralogy and Optical Mineralogy, Lab Manual.
Essential References sailwall aal al)
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Electronic Materials and Web Sites etc. < AT a8l g0 g 459 SN jaladll
- https://serc.carleton.edu/NAGTWorkshops/mineralogy/optical mineralogy petrography.html

- https://www.fieldmuseum.org/science/special-projects/elemental-analysis-facility/optical-

mineralogy
- https://www.rockptx.com/optical-mineralogy-tutorials/

Course Policies Jiall 2 dagiall clabd) gJa) gual)

1 Class Attendance 4sadil) cildledl) | gias

-Students are expected to attend classes regularly and promptly.

-The attendance should not be less than 75%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 | Tardy ALl el

- Attendance and arriving on time for the class are necessary. If the student is late, he will be
prevented from class.

3 | Exam Attendance/Punctuality (laliel) Jy) g

- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects gkl s clivail)

- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating &l

- According to the rules, cheating is a serious offense and will always result in an imposition of a

penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission. University regulation will apply.

6 Plagiarism JuiN)

= According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission. University regulation will apply.

7 | Other policies ¢ A clubuw

- The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors & others.
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Course Plan (Syllabus): Optical Mineralo

Information about Faculty Member Responsible for the Course Jiall Liu) ge cilaglaa

gt aad) ot —
i gl cile L)
Name Assist Prof. Tarek (e gp) Aisal) 5 Hours
Al-Hibshi Office Hours

il ,é 19 oLl
Location &Telephone No.

Faculty of Petroleum and
Natural Resources
777185781

thibshi@yahoo.com

Gl |2l | ooV | SUSEN | elag ¥ | asaddf
SAT | SUN| MON | TUE | WED THU

oA )

E-mail

General information about the course _udal) (e dule Cila glra

1 S A au i ' Halaad) il
o rse Title Optical Mineralogy / & by
2 el o Aal) Say GEOS224

Course Code and Number

Credit Hours 8aizall cile Ll

LaaY)
3 el Badiaall cile b &) _palaa ‘_,.\AS Cbal/ i WYy g:‘rot:':ll‘

Credit Hours Lecture | Practical | Seminar/Tutorial | Training

4 g.ub.m Saldll 5 (o ghsall

Study Lewel and Semester

S Pre-requisites J_dall Adiud) cilullaial)
.6 | Co —requisite(<aag &) daalaall cldlialf
A A Gy ) el )

J Program (s) in which the course is offered

A Juall) — S (5 ghal)

Odlaall gy gl ?-‘9
XN
B.Sc. in Geoscience — 4l gall aghel) (us gl
J5ial) g Aimal) 59 Al gy oS
B.Sc.in Mineral Resources and Rocks

8 Al (a5 dsd Arabic/English gl [ e
Language of teaching the course
9 Sl Qi gl laiua Arala — Lyl 31 pall g 03 sl s

Location of teaching the course

Course Description u_iall ciua g

OB (g gal) dagha ¢ 5 gall LGV amlial)
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Initial concepts of light, the nature of light, Snell's law, | .chiiuwall gaally ¢ &gl Glalia) Julw
polarization of light, and polarized microscopy. Double | Bbug¥) LusSH) Jalaag zgajall Lusy)
refractive index and refractive index. Isotropic and | .oelsal Anlial)l Blu ¥y oal s Laal)
anisotropic media. The three dimensions, mono-axial | .osaall 4y saall Aulal DG dad)
and bi-axial. Optical properties of mono- and bi-axial | odeall (el Al LaaY 4 padl ailadll
minerals. Birefringence color chart and their uses. | Al claglll | jgaall dulliy jsaal) Ldal
Overlapping shapes. Optical orientation in single-axis | ud) 4a gl AL)5al) JISEY) | Lgilal i 9
and double-axis minerals. Describe the textures and | iy . saal) duilliy ) gaall dplal galaall &
shapes of minerals. Study the properties of minerals | paibad Aulj Gdaall JEY) 5 Ay
individually —and  aggregated, and  extract the | “lin (aDAiu) g 4zadia g B3dia Galaal)
environments of geological formation. Ll s LSS

Course Intended Learning Outcomes (CILOs) Jall ahd cila j3s

:After completing the course, the student will be able to || :¢)) (Ao 1,38 CUall & 9% g jBall A 3 (o £ LgaiNY) 22y
al. | Interacting with optical devices. 4 pead) 3 3 ae dalell | - &l
a2. | Identifying the minerals and their optical i padllpailad 5 caladl Je ooyl | — a2
properties

bl. | Determining the mineral formation Led g b 5 olaal) (6S8 iy e Cayadll | —bl
environments and their geological Jua gl gl
conditions.

b2. | Determining the economic importance of AolaBy) sl il cpladl Je o jadll | - b2
the minerals.

cl. | Interpreting the extracted data from bl Al a IR (e 8Ll lblamal) jawds | - €1
studying minerals under the microscope. g Sl Can

c2. | Study and identification of minerals in the dial) e o) 5 paadl A o | - €2
field.

dl. | Writing scientific reports. Asalall lEl A< | - dl

d2. | Discussing data and information with Opaidall pe Gl 5 Cldaad) A8l | - d2
specialists.

Course Content _Jtall ¢ gisa

Theoretical Aspect 4 kill cle gua gall L,di el

ifaa gl . g | clelad
i . Lluadill) cle g gall ) | 5T
B0 | st cio s Sl oo | i
Units Due Con.H
Aladl) cleld) g anla) 3 16
Number of Weeks /and Contact Hours Per Semester
Practical Aspect (if any) (S22 &) dderdl Cle guda gl
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem M ohammed Abas



Republic of Yemen o Ag Sl Ay ggaadl

Ministry of Higher Education & Scientific 2 : ) i) g dladl adasl) 503
Research X ) C T T
Sana'a University ' / e e
Facultyof Petroleum & Natural Resources Y & € Al 3 gall g J g 5l s
- - . - 4 - Lu;ﬂ S e Luad)
i il )35 / G badl) /Alaad) el O of | Aladl) [ bl s i Ssa,
Order Practical / Exercises/ Tutorials topics Weeks Contact [  Course ILOs
Hours
1 | Using Optical Microscope 1 3 al,a2,bl
2 | Optical properties of silicate minerals 1 3 a2,b1,b2
3 | Optical properties — Polarized light 2 6 al,a2,bl,b2
4 | Optical properties — Cross Nicole light 2 6 a2,b1,b2,cl
5 | Optical minerals identification 2 6 bl,b2,cl,c2
6 | Mid-term exam 1 3 b2,c1,c2,d1,d2
7 | Optical mineral textures 2 6 b2,c1,c2,d1,d2
8 | Optical minerals classification 1 3 b2,c1,c2,d1,d2
9 | Optical mineral nomenclature 1 3 b2,c1,c2,d1,d2
10 | Final exam 1 3 b2,c1,c2,d1,d2
Lladl) clelad) g aial) Jlaa 14 42
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies il g axeil) clbasd) bl
= Interactive Lectures
= Self-study,
= Laboratory (practical classes) sessions.
= Searching topics on web sites
=  Field Trip.
Tasks and Assignments i) § aiiy)
[ ]
# EN Ay A FRET ,f"-‘f"“ 34l ¢ gand Al s A
No ASSignmentS/ Tasks (s 28) Mark Week Due CILOs (symbols)
1 | Participation 10 | weekly al,bl,b2cl,c2
2 | Quiz 10 | weWwi2 al,bl,b2cl,c2
[T Total Score 4 A Alea) 20 | | |
Learning Assessment akill auss
‘ A ) dpd alal) cla ia
. U I daod
K apll) Alail E.\.u.d\ Lo bﬁﬁl‘ CILOS (ymbots)
No. Assessment Tasks Week | Mark Proﬁortion of
due Final
Assessment
Kl o ddaiad) W3, al,a2,bl,b2,c1,c2,d1,d2
1 i . w7, 10 10%
Tasks and Assignments W10
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem M ohammed Abas
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2 Quiz (1)Jss W6 10 10% al,a2,bl,b2,cl,c2,d1,d2
Juadl) Cinal jLid) al,a2,bl,b2,c1,c2,d1,d2
3 Midterm Exam we 20 20%
4 Quiz (2)Jss W12 10 10.% al,a2,bl,b2,cl,c2,d1,d2
() Juail) 4lgs sl al,a2,bl,b2,cl,c2,d1,d2
S Final Exam (practical) W14 50 50.%
(B Juadl) 4lgd si)
6 Sl e (theerotioal W W[ W NN
Total (fway) 100 | %100

Learning Resources abdll jilas
(2l Ay Q) ) o) ) Qi) L il sall and) APA sl Cas an) ydll @i
Required Textbook(s) (o= o8 35 ) dui sl aal sall
NESSE, WILLIAM D. 1991. Introduction to Optical Mineralogy; Oxford University Press.
Brittani D. McNamee and Gunter, Mickey E. Mineralogy and Optical Mineralogy, Lab Manual.
Essential References sailuall aal )

Electronic Materials and Web Sites etc. < Y1 a8l ga g 4 g A<M jaladl)
https://serc.carleton.edu/NAGTWorkshops/mineralogy/optical mineralogy petrography.html

https://www.fieldmuseum.org/science/special-projects/elemental-analysis-facility/optical-

mineralogy
https://www.rockptx.com/optical-mineralogy-tutorials/

Course Policies il 4 4adial) clabuad) g Jay) gucal)

1 Class Attendance 4xbdl) GUlladl) ) gas

-Students are expected to attend classes regularly and promptly.

-The attendance should not be less than 75%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 | Tardy Abd jeaall

- Attendance and arriving on time for the class are necessary. If the student is late, he will be
prevented from class.

3 | Exam Attendance/Punctuality i) byl ga

- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects g jidall s Silivadll

- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating (il

- According to the rules, cheating is a serious offense and will always result in an imposition of a

penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission. University regulation will apply.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem M ohammed Abas
10


https://serc.carleton.edu/NAGTWorkshops/mineralogy/optical_mineralogy_petrography.html
https://www.fieldmuseum.org/science/special-projects/elemental-analysis-facility/optical-mineralogy
https://www.fieldmuseum.org/science/special-projects/elemental-analysis-facility/optical-mineralogy
https://www.rockptx.com/optical-mineralogy-tutorials/

L ial) Ay ) ggaal)
alad) Ead)y Tal) alail) 5 59

Republic of Yemen
Ministry of Higher Education & Scientific

Research slad . -

Laplal) 3 ) gall g J g ial) AulS

Sana‘'a University
Faculty of Petroleum & Natural Resources

6 Plagiarism Jwuii

- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission. University regulation will apply.

7 | Other policies ¢ A dlubu

- The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors & others.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad
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